Abstract -The aim of this study was to describe the use of active transportation to school (ATS) for Brazilian children and adolescents through a systematic review. This review was carried out from February to March of 2018 by using databases from the area, governmental policies and research and by contacting researchers from this area. The databases used were: LILACS; BIREME; SCIELO; MEDLINE and SCOPUS. The search was performed in articles published from January 2007 to December 2017. The inclusion criteria were: original articles published in journals; articles that measured ATS; articles that evaluated Brazilian children and/or adolescents with ages ranging between 0 and 19 years of age, without specific clinical conditions, without diagnoses of diseases and non-athletes. Overall, 19 articles were selected for this study. Only 8 presented ATS values for gender, with boys and girls using ATS similarly, 4 for each gender. Regarding regions, 11 studies presented data from the Southern regions, 3 studies presented data from the Southeastern region, 3 from the Northeastern region and 2 studies presented data from Brazil as a whole. The Northern and Midwestern regions were not studied in any of the articles. Based on the results, the prevalence of ATS for children and adolescents varies according to the studies and regions in Brazil. Authorities should be encouraged to build monitoring systems for ATS to support planning and evaluation of public policies.
Resumo -O objetivo desse estudo foi descrever o uso do transporte ativo para escola (TAE) em crianças e adolescentes brasileiros em uma revisão sistemática. A revisão foi realizada no período de vevereiro à março de 2018, utilizando bases de dados da área, e pesquisas políticas e governamentais através de pesquisadores da área. As bases de dados utilizadas foram: LILACS

INTRODUCTION
It is estimated that only one in every three young Brazilians (13-17 years old) reach the daily recommendation for physical activity 1 . Research shows that children and adolescents that are involved in active transportation to school (ATS), such as walking and biking, accumulate more physical activities and have lower risks of being overweight and obese, of having a metabolic syndrome and diabetes than those who use motorized transportation, such as a car or bus [2] [3] [4] . Despite the potential benefits for one's health, studies from other countries, including Brazil, reported a decline in the proportion of children and adolescents who use ATS in the past few decades 5, 6 . ATS has been independently associated to higher levels of physical activity and lower levels of body fat and obesity in adolescents. However, longitudinal studies that analyze the behavior of these variables over the course of years are necessary to clarify this relation 2 . Due to the global decline in physical activity and increase in sedentary behavior in the past decade, the promotion of ATS has become an important topic, since it is part of the international initiatives aimed at increasing the level of physical activity in the population 2, 7, 8 . Though there is growing evidence about ATS in children and adolescents, most of this evidence has come from high-income countries, such as Canada, USA, Australia and European countries 5, 6, [9] [10] [11] . This information can inform public health authorities for the implementation and promotion of ATS to combat excess weight and child obesity, in addition to chronic degenerative diseases associated to the lack of physical activities 12 . However, there is a lack of evidence in low-and middle-income countries, including Brazil regarding ATS.
In the past few decades, Brazil has undergone rapid urbanization with significant challenges in terms of transportation and urban planning 13 . In the past few years, in different ways throughout Brazil, there have been attempts to improve the characteristics of the urban environment and reduce the social impact on the population 13 . These initiatives have a major potential to promote active transportation. For example, factors such as neighborhoods far from the destination, disconnected streets, changes in the built environment and a lack of public safety are associated to lower ATS 14 . Moreover, differences by gender are prevalent in the literature on ATS 15, 16 . The results indicate that boys are more likely to use ATS than girls 16 . The publication of these data may contribute to planning policies and programs that consider the regional characteristics of active transportation, as well as strategies to promote these practices. Hence, the objective of this study was to describe the use of ATS in Brazilian children and adolescents through a systematic review.
METHODOLOGICAL PROCEDURES
This revision was carried out from February to March of 2018 by searching the main databases in the area, governmental policies and research and by contacting researchers from this area.
The databases used were: 1) Latin American and Caribbean Health Sciences Literature (LILACS); 2) Regional Library of Medicine (BIREME); 3) Scientific Electronic Library Online (SCIELO); 4) Medical Literature Analysis and Retrieval System Online (MEDLINE), through PubMed; 5) and SciVerse Scopus (SCOPUS).
For the investigation of potential articles, we used the advanced search tool in each of the databases (searches performed using "keywords"), based on building blocks of descriptors created by the authors. The descriptors were entered in Portuguese, English and Spanish. The first block (result) was composed of terms referring to active transportation: "physical activity"; "transportation"; "commute"; "travel"; "use of time"; "active travel"; "active transportation"; "active commute"; "mobility"; "walk"; "biking"; "bike"; "bicycle"; "pedestrian"; "origin and destination"; "lifestyle". The second block included terms related to the target population of the study (children and adolescents): "child"; "children"; "adolescent"; "adolescents"; "preschool student"; "preschool students". The search was performed in articles published from January 2007 to December 2017.
The Boolean operator "OR" was used to add to the advanced search at least one word from each block and the operator "AND" to associate the blocks of keywords to one another. Moreover, the specific filters available in each of the databases searched were used.
The bibliography manager EndNote® X7 software was used to create specific libraries, which enabled the identification and exclusion of duplicate studies, the division and organization of the results from each database.
The inclusion criteria were: original articles published in journals; articles that measured ATS; articles that measured active transportation and described the method used; and articles that evaluated Brazilian children and/or adolescents with ages ranging between 0 and 19 years of age (and/ or average age included in this range), without specific clinical conditions, without diagnoses of any diseases, non-athletes and those of both genders.
The article selection process was performed by a team of three researchers. First, by reading the titles and abstracts, we excluded articles that did not meet the inclusion criteria. Then, the articles selected in the first step were read in full to determine which studies still met the inclusion criteria and which were selected for the presentation of the results.
The risk of bias evaluation/methodological quality of the studies included was done by all three authors (TKF, ERV, GLMF), independently. The instrument used to evaluate the risk of bias/methodological quality was the questionnaire for cohort and transversal studies from the National Heart, Lung and Blood Institute 17 , which has 14 criteria to determine the risk of bias/ methodological quality of the study. This instrument evaluates the internal validity of the studies and includes questions that help to identify the possible risk of selection bias, information bias, measurement bias and confounding factors 17 . For each criterion evaluated, the scores 0 "no" and 1 "yes" were given. A total score was given to each study based on the number of positive answers to the questions in relation to the total number of questions 18 . The questions on the questionnaire that could not be answered by the available information and/or, that were not applicable to the study evaluated and/or aspects that had not been reported were excluded from the calculation to determine the final score of the methodological quality/risk of bias 18 . According to the subjective evaluation of the reviewers, the studies were classified as having good methodological quality/low risk of bias (final score ≥ 0.70), moderate methodological quality/moderate risk of bias (final score ≥ 0.50), low methodological quality/high risk of bias (final score < 0.50) 20 . The reviewers applied the evaluation instrument for methodological quality/risk of bias to all the studies that met the inclusion criteria, while disagreements between the reviewers in relation to the evaluation of a determined study was resolved through discussion.
RESULTS
The systematic search for articles that investigated ATS in Brazilian children and adolescents identified 1435 studies. After evaluating the titles and abstracts of all the studies found, 33 articles were fully analyzed. A total of 14 articles were excluded due to omissions related to the topic, the age range, the nationality and to duplication. Finally, after the omissions, 19 articles were included in this review (Figure 1 ). Overall, of the 19 articles selected for this systematic review, 9 (47%) showed that more than half of the students studied participated in active transportation, 6 (32%) showed that less than half participated in active transportation, and 3 (16%) presented only results separated by gender. Only 8 (42%) of the 19 articles selected had values comparing males and females, while in 4 articles, the proportion of students who participated in active transportation was greater in males and in 4 it was greater in females (Table 1) .
In relation to the year, 3 studies were from 2010 (16%), 2011 (16%) and 2014 (16%), respectively; 2 were from 2008 (10%), 2013 (10%) and 2016 (10%), respectively; and 1 was from 2009 (5,5%), 2012 (5,5%), 2015 (5,5%) e 2017 (5,5%), respectively.
Regarding the regions in Brazil, 11 (58%) presented data from the South, 3 (16%) studies presented data from the Southeast, 3 (16%) from the Northeast and 2 (10%) studies presented data from Brazil as a whole. The Northern and Midwestern regions were not studied in any of the articles selected.
In the South, of a total of 11 studies, 7 (64%) indicated active transportation in more than half of the students. Upon analyzing the studies separately, all 5 studies carried out in Rio Grande do Sul had a higher percentage of active transportation among students. In Santa Catarina, of the 6 studies carried out, only 2 indicated active transportation in more than half of the students. In the Southeast, of a total of 3 studies, only 1 indicated active transportation in more than half of the students. In the Northeast, the two studies carried out had a higher number of students using active transportation. However, in the studies that presented national data, most students used passive transportation on their way to school. 
DISCUSSION
This study conducted an extensive review of the literature to estimate the prevalence of ATS in Brazilian children and adolescents. Active transportation is understood as a commute from one destination to another, which can be by walking, bicycle, roller skates, skate board and non-motorized wheelchairs. This type of transportation provides numerous benefits, as a way to promote health by increasing physical activities on a regular day. Moreover, it favors urban sustainability in major metropolises, reducing traffic, contributing to a reduction in the emission of gases and the greenhouse effect, and helping to save money on fuel and parking 37 . The results show that the estimates of ATS vary greatly according to each study. Methodological variations were found in the different studies analyzed, mainly regarding the instrument used to collect the data and the criterion for evaluating active transportation. Moreover, some studies did not perform the analysis stratified by gender, making it difficult to identify the prevalence of ATS by gender.
Despite some of the studies showing that boys tend to use ATS more than girls 27 , this review showed a balance in this distribution. Overall, boys use ATS similarly to girls, with four studies indicating a longer active commute for the boys and 4 indicating a longer active commute among girls.
Similarly to what has been observed in other areas of knowledge, the concentration of studies on ATS is in the Southern, Southeastern and Northeastern regions, showing that there is a lack of data in the Midwestern and Northern regions, limiting the generalizability of the research results, since ATS and its associated factors may vary according to the geographical location.
Several factors may be considered barriers to the use of ATS, such as = distance to the school, danger related to traffic and climate adversities of the city 38 . In Brazil, a low socioeconomic level has been associated to active commuting, with children and adolescents from higher socioeconomic levels using less active transportation due to the lack of safety 39 . When comparing urban and rural regions, a study showed that urban students use more transportation on foot, while rural students commute more with bicycles, buses or motor vehicles 20 . However, to better understand the use of ATS in different regions and socioeconomic levels, in addition to analyzing the type of active commuting, there need to be studies that analyze the commute time, the distance to the school and other environmental and urban mobility factors such as bike paths, traffic and conditions of the city.
The authors understand that this review has some limitations and strong points. Despite the research including 5 databases and being performed in three languages (English, Portuguese and Spanish), the estimates of ATS stratified by gender were not found in some studies. Despite the importance of the subject studied, only one government document provided information on ATS. All studies included failed to present an instrument to evaluate active transportation, contributing to the difficulty in evaluating the prevalence of children and adolescents that participate in this type of transportation. However, there was an evaluation of the quality or risk of bias in all the studies that were selected, with 2 having a moderate risk of bias and 17 had a low risk of bias. Despite the studies having a low and moderate risk of bias, they still highlight the need for a better study design and more transparency in the reports.
The authors recommend the inclusion of standardized measures, which can be a challenge for researchers of public health and transportation. Moreover, the authors recommend the use of devices that use mobile GPS and speedometers to objectively measure active transportation; performing transversal and wide-ranging research, with representative samples in lowand middle-income countries, in rural and urban populations; performing longitudinal research capable of establishing the determinants of active transportation; and performing qualitative analyses that also investigate culture, commuting and infrastructure standards.
CONCLUSION
Based on the results of this review, the prevalence of ATS for Brazilian children and adolescents varies according to the studies and regions in Brazil. Overall, boys use ATS similarly to girls, with 4 studies for each gender. Local ATS authorities should be encouraged to build monitoring systems on sources of information to generate standardized and detailed reports on ATS to support planning and evaluate public policies. This type of information may help in the fight against physical inactivity.
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